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Introduction
The importance given to the protection of Human Rights and fundamental freedoms in the European Community Treaties has changed considerably since the European venture was first launched. Since 1975, a series of directives have broadened the principle of equality between men and women to cover working conditions, training and promotion, social security, access to goods and services, maternity protection and parental leave. In 1997, the Amsterdam Treaty enabled the gender dimension to be integrated into all Community policies and established the principle of equal treatment as a fundamental right. Since then, the Member States have introduced different policies and activities fighting gender inequalities 1 .
As a matter of fact, the female participation rate in Europe has increased from around 55% in the early 1990s to more than 66% in 2008. In the same period, female employment rate has moved in the same direction, by increasing from 49% to 61%. This steady improvement in women labour market position has led to a significant decline in the gender employment gap, which has nearly halved since 1990, from more than 25% to almost 14% in 2008 2 .
The extent to which reforms and labour market institutions have contributed to such a pattern is at the forefront of the political debate. Although there is a variety of studies looking at this issue from different perspectives, the available evidence is still inconclusive (see Costa, 2000 and Del Boca and Locatelli, 2006 for recent reviews). These patterns could be driven by changes in cultural attitudes towards work especially in countries where participation is traditionally lower 3 . Changes in the characteristics of the female population such as fertility decisions, elderly care responsibilities 4 , educational choices 5 and demographic changes 6 could also have impacted these patterns.
Most of the studies looking at the evolution of the employment (or wage) gender gap over time using individual data focus on a single country only, thus failing to capture important differences across European countries characterized by different welfare structures and cultural attitudes towards female labour market participation. Conversely, cross-country comparisons using aggregate data typically fail to distinguish compositional effects (i.e. those arising from changes in the socio-demographic characteristics of men and women over time) and to capture the varying responsiveness of women with different individual characteristics to changes in the institutional setting (Jaumotte 2003; Genre et al. 2010) .
In this paper we combine the micro and macro approaches into a unified empirical design, by investigating the changes in female participation patterns across 15 EU countries over the last 20 years using individual data from ECHP and EUSILC databases. There are two main contributions of our approach. First, we use individual data for an unusually large set of countries and for a long time period (twenty years). Second, we provide a quantification of the role of labour market institutional factors which is more precise than in previous studies.
We begin with an exploratory analysis of the data where individual information is used to compute aggregate trends. Next, we use a regression analysis to understand whether the impact of individual characteristics on labour market participation varies across time and across countries with different welfare regimes. Finally, we further these results by exploiting a multi-level model specification to appreciate how institutional and policy factors affect the choice between unpaid family responsibility (child rearing and elderly care) and paid occupation for women in different age and education groups.
Our findings point towards a strict interplay between individual characteristics and the institutional and policy setting, revealing a role of institutional factors that is stronger than what has so far been assessed. According to our results, the attitude to work of young women with children appears to be favoured by policies aimed at supporting family and by the expansion of flexible forms of employment (especially in terms of fixed term contracts) to the extent that such forms of employment are not perceived to be of low quality. Moreover, in line with the flexicurity approach (an integrated strategy to simultaneously enhance flexibility and security in the labour market), we find that labour market flexibility is associated with higher female participation only when it is accompanied by a certain degree of social security.
We finally quantify the extent to which changes in the labour market behaviour of women with specific characteristics (e.g. young children) can be associated to changes in policies and institutions. Labour market reforms and changes of social policies predict almost 25% of the actual increase in labour force participation for young women, and more than 30% for highly educated women. However, labour market reforms appear less related to the observed labour market participation of low skilled women. This result is apparently in contrast with the existing empirical evidence which shows that less educated women (with a lower attachment to work) are more responsive to work incentives created by policy/institutional changes (Del Boca et al. 2009 ). Nevertheless, we argue that in many European countries, labour market reforms are associated with a deterioration of job quality, especially for low educated women, increasing the risk of dropping out from the labour force 7 .
The paper is organized as follows. In Section 2 we discuss the relevance of the institutional context in shaping female choices between unpaid family responsibility and paid occupation and define our research questions. Section 3 describes the data and summarizes the large quantity of micro-level information available for different European countries and across time using synthetic indicators of female labour market performance. Section 4 contains the results of a regression analysis of female involvement in the labour market across time and countries, whereas Section 5 analyses more closely the role of the labour market institutional framework and social policies. Section 6 concludes.
Family responsibility, paid work and institutions
A large empirical literature provides evidence that the provision of facilities, parental leaves and subsidies for day-care spaces and, more generally, policies aimed at alleviating the financial burden of child-rearing have a positive effect on female labour market integration by either increasing work attachment (fewer women leaving occupation after childbirth) or facilitating female re-entry into the labour market as children grow up (see, e.g., Sànchez-Mangas and Sànchez-Marcos, 2008; Lefebvre et al. 2009 ).
Unlike research on child care policies, there is still little evidence on the role of elderly care policies and norms on female attitude to paid work 8 . Policies and practices favouring the reconciliation of child care and employment may not be easily transferred to elderly care. First, caring responsibilities for elderly usually occur at a later phase of work career than child care. Second, elderly care is less predictable in timing, duration and intensity (Keck and Saraceno 2010) . Theoretically, the presence of monetary subsidies and publicly financed elderly care services may have a positive effect on the choice of staying in the labour force. On the other hand, unconditional cash transfers for elderly care, when combined with other sources of income, such as the dependent elderly's pension, may create an "incentive trap" by reducing the opportunity cost of informal care, thereby exerting a negative impact on labour market participation of low income and low educated women (Simonazzi 2009) In addition to fiscal and social policies for the support of working mothers/elderly carers, the role played by more general changes in the institutional context is gaining increasing attention in the political debate. In the last two decades, the labour markets of many European countries have experienced deep changes towards the promotion of a flexicurity model of labour market with the aim of increasing competitiveness, creating employment and redistributing work. Though the idea of deregulation was the common factor behind the waves of reforms, the promotion of flexicurity was pursued through very different types of interventions on both the flexibility and security side. In the Social Democratic countries, reforms were mainly aimed at reducing the protection of insiders by lowering the degree of employment protection on regular forms of employment on the one hand, and increasing income security on the other. In the Southern countries and some Continental countries, flexibility has been obtained through marginal reforms which aimed at deregulating the use of temporary or "atypical" forms of employment while leaving largely unchanged the legislation applying to the stock of workers employed under permanent (open-ended) contracts. In other countries, such as the Netherlands, the emphasis of the reforms was to promote flexible work hours and part-time arrangements. Such reforms can be regarded as beneficial to women to the extent that they facilitate labour market integration. However, this integration may occur at the risk of a reinforcement of the traditional separation of gender roles in the labour market and within the family.
From the flexibility side, the link between labour market deregulation and female participation is not clear-cut, though there are a number of empirical studies which show that the negative effects of strict Employment Protection Legislations (EPL) are disproportionately larger for those individuals (such as prime-age women) who are more subject to labour market entry problems. As a result, in a rigid labour market, employment opportunities for prime age women are significantly reduced because they are more likely than men to move between employment and inactivity due to the competing demands of work and family life (OECD 2004; Heckman and Pages 2000) . From the security side, whether or not the presence of a generous system of unemployment benefits accompanied by active (and activation) policies increases incentives to work largely depends on the eligibility requirements. In many countries, the access to social security and that to active labour policies are linked and depend on work history (for example, contribution records showing recent and continuous employment). This requirement may represent a barrier for women who are more likely to have interrupted careers and to work part-time. This implies that, while the burden of flexibility is increasingly borne by women, women are also more likely to be excluded from benefits and active policies. Thus, if women are in principle supposed to benefit from the combination of flexibility in the labour market and security in the social system, the tendency towards a more flexible labour market may exert a negative impact on the incentives to participate when flexible occupations are of lower quality and poorly securitized.
In this paper, we investigate the role of welfare regime-specific characteristics in explaining the observed trends in female labour market performance. We model two dimensions of welfare regimes: (1) the social policies in support to families involved in informal care, both child-care and elderly care, and (2) the institutional characteristics of the labour market in terms of the degree of flexibility and security.
More specifically, we test two main hypotheses:
H 1 : social policies for the support of families with young children (including maternity, parental and childcare leaves) and dependent elderly persons positively correlate with female participation by weakening the trade-off between informal care and paid work and positively affecting female labour market participation; H 2 : changes in the institutional setting towards a model characterized by lower barriers to hiring and firing combined with a higher social protection (passive labour market policies and active labour market policies) positively correlate with female labour market activity and this correlation is larger for women who are more involved in family (unpaid) occupations.
We will refer to the variables capturing the characteristics of institutional context and policies as "macro" factors.
Data and exploratory evidence

The data
We combine micro data from two different sources, the ECHP (European Community Household Panel) and the EU-SILC (European Union Statistics on Income and Living Conditions), to create a unique dataset of comparable household and individual level characteristics across countries and over time.
The ECHP micro data is a household survey with a common framework conducted across the EU-15 Member States under the supervision of Eurostat. The total duration of the ECHP is 8 years, running from 1994 to 2001 9 . The dataset includes information on family size and composition, living conditions and several income measures. Therefore, it provides a source of mutually comparable information at individual level for the EU member countries at the turn of the twentieth and twenty-first centuries.
EU-SILC (European Union Statistics on Income and Living Conditions) is the successor of the ECHP. The EU-SILC provides harmonized cross-sectional and longitudinal multidimensional micro data on income and social exclusion in the European countries, and it is the largest comparative survey of European income and living conditions 10 .
In order to obtain a unique dataset of comparable household and individual level characteristics across the EU countries within the whole period 1994-2009, we limit our analysis to the EU-15 Member States 11 . The overall sample includes 1,657,367 individuals between 25 and 64 years old of which 851,010 women and 806,357 men. A list of the variables used in this study, as well as summary statistics for the women and men samples, are reported in Tables 1 and 2 . The employment and participation rates stand at 59% and 66%, respectively, for the female sample, and increase to approximately 80% and 86%, respectively, for the male sample. The percentage of highly educated women and men (with at least a college degree, "ISCED 6-7") is 27% and women are slightly more represented than men among the lowest educated individuals (with less than upper secondary school, "ISCED 0-2"). Over 65% of respondents in both samples declare to live in-couple. 42% of women and 23% of men live in households with at least one child under 14 years old; 18% of those individuals with children under 14 years old live in households with at least one pre-school age child. Co-living with elderly (that is, individuals with 70 years old or more) involves just 6% of all individuals in our sample. Approximately 28% of those living in couple have a partner with a lower secondary education (ISCED 0-2), 26% of them have a partner with an upper secondary education (ISCED 3-5), 20% of individuals have a highly educated partner (ISCED 6-7). The variable "cycle" measures the business cycle frequencies of national GDP over the survey years, 1994-2009 . This variable has been obtained by implementing the filter proposed by Hodrick and Prescott (1997) .
A micro-data-based cross country comparison
We begin our analysis by providing some preliminary evidence of the changes in the gender gap in terms of participation and unemployment. Using data from the OECD labour Force Statistics, Figures 1 and 2 show the evolution of activity rates and unemployment rates in the different European countries separated by gender. Figure 1 points towards the well-known onset of female labour market participation, especially in countries with a traditionally low attachment of women to the labour market such as Greece, Ireland, Italy and Spain. Interestingly, Figure 2 shows that the unemployment rates do not exhibit similarly marked trends. This evidence thus seems to suggest that the relevant achievements of women in terms of labour market performance are to be attributed to the supply side of the market. In fact, the increase in female activity rate originates from an increase of female employment due to the increased willingness of women to work rather than from a decrease in the unemployment rate. However, the relevant question that these aggregate indicators are not able to answer is how much of these trends can be attributed to forces which are not related to the increased similarity between women and men in terms of socio-demographic factors such as, for example, education. Such changes in outcomes over and above those stemming from natural demographic trends across countries and over time are of particular interest for policy purposes as they might be the consequence of reforms in the institutional setting.
In our analysis, we use micro data to disentangle aggregate trends into different sources. We start by looking at the extent to which women differ from men along two different labour market indicators (participation and unemployment) across selected European countries, controlling for the influence of demographic and social characteristics. We use the methodology introduced by Vidgor (2008) to measure differences between native and immigrants in US states along cultural and economic lines. Such an approach allows us to summarize the large quantity of micro-level information available across European countries and over time in a way that eases cross-country comparisons 12 . In words, the procedure predicts which individuals are women on the basis of observed characteristics and then uses this finding to measure the gap between men and women for a chosen outcome -such as the activity rate -by constructing a numeric index. Such an index ranges between 0 and 1. It can be interpreted as an index of dissimilarity: the larger the distance from 1, the more females are different from men along the inspected labour market indicator, controlling for other individual characteristics. More specifically, we control for differences in demographic factors using individual information on age and education level as well as in family structure using marital status, partner education, and number of children. A value of 1 for the index indicates that, if those characteristics were equal between men and females, women and men would not differ in terms of the chosen labour market outcome. Departing from 1 indicates that there are other forces (other than those stemming from natural demographic trends) which make female labour market performance worse than that of men.
We construct two different indices capturing gaps between women and men in labour market participation (activity gap index) and unemployment (gap index for those in the labour force) (see Appendix A). The activity index captures differences between women and men inside and outside the labour market, thus revealing behavioural differences more likely to come from the supply side of the labour market. The unemployment index focuses on gender differences for the individuals in the labour market only, and hence captures the behavioural differences more likely to come from the demand side. Figures 3 and 4 show the results (the complete list of results is collected in Additional file 1 Tables S1-S2) 13 . They reveal important cross-country differences in the determinants of the aggregate trends that were not captured in Figures 1 and 2 . It appears that in most of the countries with a significant reduction in the gender gap (such as the Mediterranean countries, plus Ireland; Figure 1 ) changes in demographic and social characteristics (i.e. the increasing similarity between women and men in terms of observable individual characteristics) cannot explain all the shrinking in the gap. Indeed, our corresponding micro-based gender gap indices in Figure 3 remain far from 1, although they are increasing towards 1 over time. This evidence suggests that there are other forces which contributed to the observed remarkable increase in female involvement in the labour market. Similarly, the reduced gender gap in unemployment rates in Spain and the Netherlands (Figure 2 ) is associated with significant movements in our micro-based gender gap indices in Figure 4 , indicating a limited role for changes in the female labour force composition. On the other hand, the marked changes in female unemployment in Italy and Finland (Figure 2 ) seem to be mainly associated with demographic trends and other characteristics of the female labour force factors rather than to changes in preferences, beliefs or labour market policies. Indeed, when controlling for these factors, i.e. when looking at the results obtained using our indicators in Figure 4 , changes in the unemployment gap between men and women in those countries are not statistically significant. We now focus on the information provided by our different indices. Interestingly, it shows a feature that is common to most of the European countries: the marked changes in our micro-based gender gap index in activity rates are associated with a substantial stability of the same index in unemployment rates. This finding reveals that the observed changes in unemployment rates (or employment rates for those participating to the labour force) largely reflect changes in demographic and social factors, whereas other forces seem to shape female participation rates. This evidence thus seems to provide some support to the idea that female participation rates are driven by changes in countryspecific characteristics, such as institutional reforms and cultural attitudes towards work. As stressed in the introduction, the importance of these factors in influencing labour market performance is gaining attention among economists.
In conclusion, our micro-based gender gap indices in activity and unemployment rates show a relevant degree of cross-countries heterogeneity in the way the increased similarity between women's and men's individual observable characteristics has contributed to the improvement in female labour market performance. Indeed, while in many countries the gradual decline of the gender differences in the characteristics of the labour force is able to explain most of the observed trends, in countries traditionally characterized by a persistent male breadwinner model, the remarkable increase of female participation in the labour market must be attributed to country-specific changes in terms of policies, institutions and cultural attitudes. In Europe, cultural differences across countries are largely reflected in different welfare regimes. The following section looks in detail at the role played by the welfare regimes in shaping female labour market behaviour.
Female labour market outcomes and welfare regimes
In this section, we evaluate how the probability of participating in the labour market both over time and across welfare regimes is related to individual characteristics. We estimate a standard probit model of female labour supply on the whole sample and by welfare regime and then we interact the main determinants of participation with the trend variable in order to detect differences in trends for women with different characteristics.
Cross country differences
Our basic regression model specifies the labour market status as:
where y is the labour market status (active) at time t for individual (female) i in country j, age is a dummy for the age group of individual i (25-34; 35-44; 45-54; 55-64) , cycle is a business cycle indicator (country specific and time variant), trend is a common linear trend, cty is a country dummy and X is a set of individual characteristics observed at time t. Following the existing empirical literature on women labour market participation, we include controls for the marital status, the level of education, the partner's level of education, and for family burden. In particular, besides the traditional controls for family care involvement such as the presence, the age, and the number of children, we also include a dummy for the presence in the household of an elderly person above the age of 70 as a proxy for elder care burden. As Ettner (1995) points out, although the decision to care for a senior person and the decision of fertility differ in many aspects, the influence of the commitment to caring for the elderly can be studied similarly to the commitment towards children 14 . In order to investigate the differences in female labour market attitude across countries under different welfare regimes, we follow the Ferrera (1996) classification and divide the countries of our sample into four major groups: Southern (Spain, Italy, Greece, Portugal), Social Democratic (Sweden, Finland, Denmark), Liberal (United Kingdom), and Continental (Austria, Belgium, France, Germany, Netherlands, Ireland, Luxemburg). Table 3 presents the estimation results for the whole pooled sample (15 countries) in column 1 and for each welfare regime separately in columns 2-5 15,16 .
The results in Table 3 show that there are important differences across welfare regimes in the impact of individual characteristics. Being married is negatively related to women participation and employment and the effect is stronger in those countries (e.g., Continental and Southern) characterized by a more traditional family structure. Education is another important determinant of the female labour market status. As expected, a high level of education leads to more participation. Further, the educational level of the partner also has a significant impact on female participation. Finally, the age effects show the familiar hump-shaped pattern in both the participation and employment, implying an increase in the probability of participating for the age group 35-44, and then a lower probability for older groups.
Family care burdens are strongly negatively related to female labour market involvement regardless of welfare regime, though with some important differences in the magnitude of the coefficients. The presence (and the number) of young children exhibits a negative impact, and this effect is significantly stronger if children are below 4 years old. Labour market participation increases gradually when the child starts attending school and the child effect reverses only when she begins secondary school (around age 14) 17 . The importance of child age differs across regimes and is most critical in the UK. The age of the youngest child exerts a less detrimental effect on participation in Southern countries (which are characterized by lower participation rates for mothers) 18 ; however, the negative effect persists even when the child is of school age. Indeed, our estimates show that the probability of participating for women with a child older than 14 (relative to women without children) is almost 4% lower in the South of Europe than in the Social Democratic countries, and 3% lower than in Continental countries and the UK.
As for children, elderly care responsibilities are negatively related to female participation and such a relationship depends on the cultural attitude towards elderly relatives in different countries. In fact, the estimated coefficient is significantly lower in Southern countries where cohabiting with an elderly relative is a quite diffuse practice not necessarily related to the need of providing care.
Finally, the highest female participation rate is found among those aged in their late 30s/early 40s in all the welfare regimes groups, and the participation gap between oldaged women (55-64) and younger groups is significantly larger in Southern countries. This is explained both by cultural reasons (older women are of a generation in which low female labour market involvement is part of a male breadwinner system) and by early retirement pension schemes which favoured early drop outs at least until the late 1990s.
After controlling for personal characteristics and country unobserved time invariant effects, the trend indicator is positive and significant, implying that, on average, the probability of being active is 0.18% higher in 2009 than in 1994. Note: *significant at 10%; **significant at 5%; ***significant at 1%. Marginal effects at the mean and clustered St.Err are reported.
Trends
We then allow the impact of the determinants of female labour behaviour to vary over time by estimating the following model where the trend indicator is interacted with the individual characteristics:
where trend t × X t ij captures changes over time in the labour market status of women with certain characteristics 19 . Such a specification can determine whether the participation rate of women with a high level of education changed in 2007 with respect to 1994. As before, the Equation (2) is estimated on both the whole sample and each welfare regime separately. Table 4 reports the results.
Overall, the evidence shows that there are important differences in the trends of female participation, depending both on personal and family characteristics and on welfare regimes. While in the UK the positive trend is quite homogenous across women in different age groups, the increase in participation is more significant for older age groups and partly explained by cohort effects in Continental and Southern countries. Finally, in Social Democratic countries the increase in participation is significantly stronger for women in the youngest age group 20 . Education (own and partner's) appears to have an increasing role in stimulating female labour market involvement, with some differences across regimes. Indeed, the share of women leaving inactivity is larger among highly educated women in Continental and Social Democratic countries, while this trend is stronger for women with a low to medium level of education in Southern countries.
Over time, the labour market participation increases for women with small children. Again, such increase is not homogeneous across welfare regimes. It emerges that, between 1994 and 2009, the negative impact of young children on female labour market involvement declined significantly in Social Democratic countries and, to a lesser extent, Continental and Southern countries, while no trend has been detected for the UK. This phenomenon may be related to a larger availability of market or non-market child care services (i.e., husband's or relative's help) accompanied by a shift in people's values in all European countries (and to a larger extent in the most traditional ones) from the traditional breadwinner arrangements in favour of a more equal gender division of roles within the household. This change in the attitude towards working mothers could also have been favoured by the expansion of flexible forms of employment which facilitates the conciliation between family responsibilities and paid work.
The negative impact of informal elderly care on participation has increased over time (with the exception of Social Democratic countries). According to our results, the presence of at least one co-living elderly person has a positive (and significant) impact on female labour market involvement at the beginning of the sample period and then becomes negative. This seems to be related to the changing role of elderly relatives within the family, from providers of unpaid help within extended family models to recipients of informal long-term care in the nuclear family (Leitner 2003; Saraceno 2010; Saraceno and Naldini 2007) .
In summary, the findings in Tables 3 and 4 show that the trade-off between unpaid family involvement and labour market participation has evolved in the last twenty years Note: *significant at 10%; **significant at 5%; ***significant at 1%. Marginal effects at the mean and clustered St.Err are reported.
and such changes exhibit important country-specific patterns. Moreover, participation patterns differ substantially across age and education groups. In the following sections, we further our understanding of the relevance of institutional factors in shaping the female decisions between unpaid family responsibility and paid work.
The macro policy and institutional indicators
The previous section provides evidence that trends in female labour market participation differ significantly not only across countries with different welfare regimes but also across groups of women with different characteristics. In this section we account for such heterogeneity, by looking at the response to policy and institutional settings in terms of participation rates across groups of women. We study the role of labour market institutions and policies in explaining the observed trends by focusing on two dimensions of welfare regimes 21 : (1) the social policies in support to families involved in informal care, both child-care and elderly care (hypothesis 1 in Section 2), and, (2) the policy and institutional characteristics of the labour market in terms of the degree of flexibility and security (hypothesis 2 in Section 2). Given the multilevel nature of our dataset (women nested in countries), we model female labour supply in a micro-macro design using a multi-level approach. A similar approach has been used by Ward and Dale (1992) 22 .
The macro indicators
We collect several variables related to the country-specific socioeconomic context that are expected to be important in shaping the influence of housework and family related responsibilities on female attachment to local labour markets. We distinguish six relevant dimensions of cross-countries heterogeneity: the extent of employment protection legislation, passive and active labour market policies, subsidies targeted to elderly people, subsidies targeted to families, and the extent of parental leave. Table 5 presents a description of these dimensions, by reporting on their construction and their specific components. In order to obtain uncorrelated synthetic indicators from the six macro variables, we employ a Principal-Component Analysis (PCA) separately on the labour market institutions-related dimensions and on the more general welfare policies-related dimensions 23 . In keeping with common practice (Nardo et al. (2005) ; Nicoletti et al. (1999) ; Kline (2004) ), we have selected the first factor of each PCA that satisfies the following requirements: eigenvalues larger than 1, individual contribution to the explanation of the overall variance larger than 10%, cumulative contribution to the explanation of the overall variance larger than 50%. Within each factor, dimensions are weighted according to the proportion of the cross-country variance explained by the factor itself. The results of the two PCA procedures are presented in Table 6 .
The factor of the first PCA (Factor 1, henceforth called POL) is highly correlated with parental leaves and family subsidies (with factor loadings larger than 0.8) and moderately correlated with the extent of subsidies to the elderly (factor loading approximately equal to 0.26). The higher the load the more relevant it is in defining the factor's dimensionality. Hence our first factor reasonably represents the generosity of national welfare regimes to households with dependent children. The factor of the second PCA (Factor 2, henceforth called INST 24 ) is defined by active and passive labour market policies (with factor loadings larger than 0.9), while the extent of employment protection legislation exerts an (2000), in US dollars). We consider a weighted sum of monthly family allowances for the first, second, and third child in national currency, with weights equal to the average number of children a woman would have if she lived to the end of her childbearing years (conventionally considered to be 15-44 but sometimes 15-49) and bore children at the prevailing rate for each age during that period. Value of tax and benefit transfers of one-earner-two-parent two-child families are considered. The value was calculated by subtracting the disposable income (after taxes and transfers) of a one-earner-two-parent-two-child family from that of a comparable childless single earner. Gauthier (2011a) Paternal Leave Composite indicator of national expenditures on maternity, parental, and child care leave schemes. It is a weighted sum of the total number of weeks of maternity, parental and child-care leave, with weights equal to the cash benefits paid during the leave as a percent of female wages in manufacturing. Gauthier (2011b) inverse impact on it (with negative factor loading, -0.15). Hence, this factor resumes the degree of flexicurity of national labour market institutions 25 .
The role of policies and institutions
Our econometric specification consists of a multi-level analysis based on our baseline probit model (1). We allow both the intercept and the impacts of some individual characteristics (namely, having small children and co-living with an old-aged dependent) to depend on the two country-specific (but time variant) macroeconomic factors defined above: INST (labour market institutional context) and POL (family oriented policies). Our random coefficient model is composed by a first-level regression at the individual level specified as follows:
and a second level set of regressions as follows:
where x 2 is a set of additional controls which capture the impact of other microcharacteristics on the likelihood of female participation.
We implement Generalized Linear Latent Models to estimate a two-level RandomIntercept Probit model and a two-level Random-Coefficient Probit model, taking into account the nesting of individuals in their country of origin 26 . Unlike in the analysis performed in Section 4, we now focus on women in prime-age group (25-54) because family care burdens, such as child care and elderly care, are less relevant to those in the elder group (55) (56) (57) (58) (59) (60) (61) (62) (63) (64) 27 . The model is estimated for the whole sample (pooled model) and then for each age group separately. We also test whether and to what extent changes in family policies and labour market institutions affect differently the labour market decisions of women with different levels of education and estimate model (3) for the three education groups (primary, secondary and tertiary education) 28 .
The results are reported in Table 7 for the whole sample and in Table 8 for the three age groups (Panel A) and the three education groups (Panel B) 29 . Both the POL and INST indicators exert are significantly related to female likelihood of being active, though their effect is mediated by the type of unpaid work involvement (presence of child and/or elder person) and differs substantially across age and education groups.
Regarding the role of family policies (POL), the availability of childcare subsidies and child-friendly policies is positively related to the activity rate of women with children and the effect is significant for young women (25-34) at the early stage of their work life and, quite surprisingly, for medium and high educated women. Indeed the estimated coefficient is not significant for low-skilled women, whose employment opportunities are limited both in terms of job quality and wages 30 .
Conversely, policy measures to help women combine caring and job responsibilities have varying effects on the willingness to work of women co-living with an elderly person. The coefficient is in general negative and significant for older (age group 44-55) and low educated women. These results show that the effect of policies on female choice between paid work and unpaid care crucially depends on their outside family options and labour market potential outcomes. In general, cash benefits increase household income and the reservation wage at which women are available to work. Therefore, more generous supports for child-related and elder-related costs are more likely to discourage the labour market participation of low-skilled women in charge of family care, since their labour market options (in terms of wage and type of jobs) are poorer.
Turning to the effects of the institutions indicator (INST), more flexibility and/or more security is employment-enhancing for young women (25-34) with small children regardless the level of education. These results imply that the availability of flexicure jobs favours the labour market participation of women with children -especially those women at the beginning of their working career -, by reducing the labour market entry costs. Women with elderly care responsibility respond differently to changes in the labour market institutional framework. Higher labour flexibility seems to be detrimental for the labour market involvement of women co-living with an elderly person. This is apparently in contrast with the existing empirical evidence which shows that less educated women (with a lower attachment to work) are more responsive to work incentives created by policy/institutional changes. The result may be related to the fact that only a few countries in Europe have combined the two dimensions of flexibility and security 31 , and, in most cases, deregulation is moving forward without sufficient social compensation. In this respect, the growing availability of flexible (low-paid) jobs, which very often represent Note: *significant at 10%; **significant at 5%; ***significant at 1%. Marginal effects at the mean and clustered St.Err are reported.
a forced alternative rather than an option for more stable forms of employment, makes unpaid elderly caring more attractive than paid occupations, especially in countries where family caring activities are supported by monetary allowances that can be freely used to complement the family budget 32 . This is confirmed by the fact that the negative role of flexibility on the labour market inclusion of women with elder-care responsibilities holds especially for low to medium-educated women whose work opportunities are in general poorer.
To summarize, female labour market behaviour is significantly associated with the institutional characteristics of the labour market and the social policy environment, though this link is mediated by individual characteristics. In particular, social policies aimed at women involved in family care have a strong and significant role on the labour market participation of young mothers with a medium to high level of education. The effect is nevertheless negative when older and low skilled women are involved in elderly care. Conversely, more flexicure institutions significantly enhance the participation of mothers at early stage of their working career who benefit more of a larger availability of flexible forms of employment and a reduction of the labour market entry costs. The same result does not hold for low-skilled women with elder-care responsibilities.
Our results indicate that social policies and labour market institutional characteristics explain a non-negligible percentage of the female labour market participation across European countries. The variance partition coefficient (VPC) for the overall model (Table 7) is approximately equal to 0.06, which indicates that 6% of the observed variability in the participation rates can be attributed to country-level factors. This coefficient increases when the model is separately estimated by age-group and educational level (Table 8 ). In particular, macroeconomic heterogeneity is particularly relevant in explaining cross-country differences in the participation rates of younger and less skilled women (VPC increases up to 20% and 11% respectively), while more than 95% of the observed variability in the labour market participation of women between 45 and 55 years old is due to individual characteristics. The macro factors INST and POL explain up to 67% of the overall cross-countries variance, as shown by the level-2 variance partition coefficients. Thus the remaining 33% is due to unobserved country-level characteristics, such as changes in cultural attitude towards female labour market involvement, as well as other country-specific time-variant factors which have not been explicitly considered in the model.
The role of flexicurity
In the last set of regressions we focus more specifically on the impact of flexicurity on women labour market involvement by disentangling the impact of the two components of the indicator INST -flexibility (FLEX) and security (SEC) and their interaction (FLEX × SEC) 33 .
The results for the pooled sample are reported in Table 9 ; those for the three age groups and for the different levels of education are reported in Table 10 , Panel A and B respectively. Table 9 shows that a higher degree of labour flexibility has a positive effect on the activity rate only if it is accompanied by policies which are aimed at guaranteeing access to employment security in terms of both active labour market policies and the inclusiveness of unemployment benefits. At the same time, a larger degree of security is beneficial to female involvement only in sufficiently flexible labour markets, which provide an easier access to employment. The impacts of flexibility, security and their interactions are significant and qualitatively the same across age groups with the exception of those in the oldest age group (44-54 in our sample). The interaction between flexibility and security is stronger for young women at the early stage of their working career and, consistently with the results found in the previous set of regressions, for those women with family care responsibilities. These results suggest that combining a high degree of labour market flexibility with a high level of social protection leads to significant gains in terms of female labour market participation, while omitting one of the two aspects can produce sub-optimal (or even negative) outcomes in terms of labour market performance. The marginal effect of flexibility on female activity rate becomes positive in correspondence to a value of the security indicator above 2.00, the level of security of countries such as Sweden and France in our sample 34 . On the other hand, the marginal effect of security becomes positive for value of the flexibility indicator above 1.76, the amount of flexibility in Germany, Finland and Netherlands 35 . In Figure 5 we can observe that in the period 2004-2009, the countries for which both the flexibility and security indicators are above the estimated thresholds are the Social Democratic countries (though Sweden only marginally), Netherlands and at the margin Belgium, and Germany 36 . After the institutional reforms implemented in the late 1990s and early 2000s to promote a more flexible labour market, Italy appears still deficient on the security side. The opposite holds for France and Spain which are still characterized by a rigid labour market. Greece and Portugal remain well below both the thresholds.
The picture that emerges from this last exercise can be summarized by saying that in the Social Democratic and some Central European countries, institutional changes towards the flexicurity model are correlated with positive trends in female labour market participation and this is particular true for young women with kids. On the contrary, in southern European countries and the UK, the adopted mix of security and flexibility is not enough to stimulate female involvement in the labour market. Note: *significant at 10%; **significant at 5%; ***significant at 1%. Marginal effects at the mean and clustered St.Err are reported. 
Quantifying the influence of institutions and social policies
We now provide a more precise quantification of the effects of labour market flexibility and security and of those of social policies in support to families on women' activity rate. Following the growth accounting methodology proposed by Stoker (1985) , it is possible to show that, under plausible restrictions, a first-order difference of our multilevel model provides an Oaxaca-fashion decomposition of changes in female activity rates. Such a decomposition enables us to assess how much of the observed growth in female labour force participation is due to changes in the macro factors (INST and POL), as opposed to changes from other sources (such as changes in the individual characteristics). More specifically, the variation of the female activity rate between two periods is composed of five different elements. The first term describes how much of the change in women participation rate comes exclusively from changes in individual characteristics. The second term quantifies how much of that change is due to the interplay between individual characteristics and country-specific unobserved heterogeneity. The third term captures the effects arising from the interaction between changes in individual characteristics and observed macro factors, whereas the fourth component captures the influence of changes in the macro factors INST and POL. The fifth term is a residual component. The technical details of this decomposition are reported in Appendix B. Table 11 collects the estimation results which are obtained using the decomposition for the whole sample, whereas Table 12 shows the evidence for the four welfare regimes separately. On average, 6.2% of the overall increase in female participation between 1994 and 2009 is associated with changes in the institution and policy indicators. Only a small part of the actual rise over time in the employment rate is associated with changes in the institutions and policies indicators in Southern countries (around 3%), while the contribution is remarkable higher in the Social Democratic countries. For these countries, the INST and POL indicators predict more than 14% of the observed change in the female participation. This last result aligns with the findings discussed in the previous session, which show that in the Social Democratic regime, institutional changes towards the flexicurity model are highly correlated with positive trends in female labour market participation. Table 13 and Table 14 present the estimation results for the three age and the three education groups respectively.
These results indicate that the contribution of changes of institutions and policies to the growth of female participation is considerably higher for young (24.6%) and high skilled women (38.6%). In line with the previous literature, these findings confirm that the social welfare changes and the labour market regulatory reforms in Europe contribute to explain the observed trends in the activity rate of women who face higher labour market entry costs, such as young women who are at the beginning of their working career and more involved in child care duties. Interestingly, the mix of labour market reforms and policies changes which have been implemented in Europe in the last 20 years fail to explain the observed pattern of the activity rate of low-educated women.
Conclusions
This paper provides detailed macro-level evidence on female labour market participation trends in the last 20 years for a large set of EU countries using micro data from the ECHP and EU-SILC surveys. Three main results emerge from our analysis.
First, we show that the observed trends in the labour market participation of women have not been uniform across countries in different welfare regimes and, within countries, across women with different individual and family characteristics. For example, according to our results, the labour market involvement of women with young children has increased over time, while informal elder-care has increasingly reduced female chance to work. Second, we find that the estimated trends in female labour market participation are related to differences in the labour market institutional setting and in the social policy environment across countries. Such policy and institutional factors play an important role in shaping the labour market opportunities of women by affecting the quality of potential jobs available, the chances to (re-)enter the labour market, and the opportunity costs of employment (vs non-employment). As expected, the estimated effects vary across women with different characteristics, such as type of family care involvement, age and level of education. In particular, the observed positive trend in the attitude to work of women with children appears to be favoured by the expansion of flexible forms of employment which have progressively eased labour market access by reducing entry costs. This positive effect is stronger for women at the early stage of their work life despite the level of education. Generous child and family benefits and maternity/paternity leaves are positively related to women labour market attachment of young mothers, and the effect is stronger for medium to high-educated individuals.
Third, our analysis reveals a positive association between female activity rate and changes of the institutional framework towards the flexicurity model in countries such as Denmark and Netherlands which are characterized by a balanced mix of flexibility and security. The policy implications of this last set of results are clear: reforms of employment protection towards a larger degree of flexibility need to be accompanied by an increase in state-provided security. Such a mix of institutional reforms will guarantee, on the one hand, lower entry costs for individuals with a weaker attachment to work and, on the other, a set of incentives to actively participate to the labour market.
Finally, we provide a quantification of how much of the observed trend in female labour market participation can be attributed to changes in the labour market institutional setting and family policies through a simple decomposition exercise. We find that the mix of institutional and policy changes accounts for almost 25% of the increase of the labour market participation of young women (around 2.5% points) and 38% of the participation of high educated women (around 1.5% points). Our results also reveal that the changing institutional and policy setting accounts for a lower fraction of the increase in the labour market participation of low-skilled women in Europe.
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18 This may be due to a number of factors, such as differences in the composition of the labour force and in the institutional setting. In countries where female labour force participation is low, women in employment are typically characterized by a higher level of education, implying a stronger labour market attachment. Moreover, labour market institutional rigidities in Southern countries -which make (re)entering the labour market after a period of temporary leave more difficult-may stimulate higher continuity in work attachment. This difficulty in re-entering the market seems to be confirmed by evidence that in the Social Democratic countries (and to a less extent in the Continental countries) mothers' participation and employment increase steadily as the youngest child grows up (mostly through a re-entry to part time employment). In Southern countries, the presence of children negatively affects female labour market participation, even when the child is of school age. 19 We use a simple linear trend since any different choice would increase the complexity of the model. For example, the use of year dummies in Equation 2 implies to create almost 20 additional interaction term for each individual/family characteristic, for a total of around 240 additional estimated coefficients. Nevertheless, the trend of the aggregate participation rate estimated using year dummies is qualitatively consistent with the one obtained imposing the more parsimonious linear functional form. 20 In fact, while there is not a substantial difference in the labour market behaviour of women in their mid 20s and 30s (born after the early 1960s and grew up and educated after the feminist movement in the 1970s), for those in their mid 30s and 40s, the participation rate has increased by 11%, and for those older than 45 by almost 20%. 21 A similar characterization of the welfare regimes has been followed by Bertola et al. (2001) . 22 The multilevel method allows the researcher to state what portion of a dependent variable's variance is attributable to state-level versus individual-level variation generated by both observable and unobservable factors. The option of using clustered robust standard errors on standard regressions with interactions to account for the intraclass correlation is a "weaker" form of correction than using a multilevel model. The multilevel model not only accounts for the intraclass correlation, but also corrects the denominator degrees of freedom for the number of clusters. Therefore, the advantage in using multilevel analysis techniques lies in inferential issues by providing more accurate standard errors. Technical details and inferential issues related to the application of the multilevel analysis techniques can be found in Hox (2010) . 23 Principal-Component Analysis (PCA) aims to convert a set of possibly correlated variables into a lower dimensional set of linearly uncorrelated variables called principal components. These relevant factors are then rotated using the varimax method to maximize the procedure's efficiency (Kline (2004) ). 24 The macro factor INST captures (1) the extent of Active and Passive Labour Market Programs (LMPs) and (2) the extent of employment protection legislation (EPL). Though LMPs can be more properly referred to as labour market policies, in the macro literature, LMPs are often considered as labour market "institutional factors" (see among the others Blanchard and Wolfers 2000; Gomez-Salvador et al. 2004; Nickell et al. 2005; Boeri et al. 2012) . Hence, for the sake of brevity, we denominate the overall macro factor which encompasses both aspects of the labour market as INST. 25 The similarity between the standard definition of flexicurity and our second factor is straightforward. Indeed, the European Commission defines flexicurity as an integrated strategy to simultaneously enhance flexibility and security in the labour market. It is traditionally implemented by means of: 1) flexible and reliable contractual arrangements, which are negatively correlated with employment protection; 2) effective active labour market policies; and 3) modern social security systems providing adequate income support during employment transitions, which are positively correlated with passive labour market policies.
26 Cipollone and D'Ippoliti (2011) carried out a similar analysis for Italy, exploiting territorial heterogeneity at regional level. 27 In particular, for women in the age group (55-64), the "variable co-living with an elderly relative (older than 70)" can simply capture the presence of the partner rather than the presence of a relative in need of care. The coefficients for the specifications in Tables 3 and 4 , over the restricted sample of women between 25 and 55 years old (Table 3B and Table 4B ) are qualitatively similar to those of the whole sample. Results are available upon request. 28 We also explore the possibility of an interaction between welfare policies (POL) and labour market institutions (INST). Policies aimed to support income may be related to a decrease in participation by increasing the reservation wage. At the same time, income support may reduce the potential impact of reforms of the labour market institutional framework aimed to increase participation. However, our family policy indicator (POL) is too broad to capture clearly the underlying mechanism of action, and the estimated effect of its interaction with the INST indicator would be difficult to interpret. Results are available upon request. 29 The estimated coefficients on individual controls are consistent with those reported in the previous sessions and and are available from the authors upon request.
30 Such results may be related to the fact that the indicator POL includes both in-kind (maternity and paternity leaves, child care facilities ecc.) and monetary (family allowances) transfers. While the former have a positive impact on mothers labour market attachment, the latter may have a negative impact which is stronger for low-income mothers (Del Boca et al. 2009) . 31 Combining the two axes of flexibility and security, Tangian (2007) concludes that only Denmark and Netherlands are developing both dimensions.
32 See Simonazzi (2009) for a detailed analysis of the recent dynamics of the care sector in the EU countries. 33 The interplay between flexibility and security in determining labour market performance have been at the forefront of the EU social policy and economic debate in the last decade (European Commission 2012; OECD 2004; OECD 2010) . While the labour market effects of the interaction between security and flexibility have been extensively studied from a theoretical point of view (see, for example, Blanchard and Tirole 2008; Boeri et al., 2003) , the empirical evidence is still scarce. 34 This threshold is slightly higher for women with young children (2.05) and lower for women involved in elderly care (1.92). 35 The flexibility threshold becomes 1.60 and 1.92 for women involved in child care and elderly care respectively. 36 Notice that the Social Democratic countries (and to less extent the Continental countries) are also those countries for which we estimated the strongest (negative) trend in the effect of young children on female participation (see Table 4 ). 37 The Vidgor index (Vidgor, 2008 ) is derived for a value of p = 0.5 and does not explicitly deal with differences between x and z variables.
38 Algan et al. (2012) use this analysis to study cultural and economic integration patterns of immigrants in Europe.
39 Through this simplification, we neglect variations on the coefficient estimates due to changes in preferences which are not related to macro-factors. Since our aim is to quantify the role of changes in macro-factors on female decisions, this simplification does not affect our results.
A Appendix 1
A.1 Vigdor index: methodological framework
Let us define D to be a binary variable taking the value "0" if the individual is in group 0 and "1" if he/she is in group 1. We are interested in assessing differences between group 0 and group 1 using a one-dimensional measure of how different are the distributions of some characteristics x between group 0 and 1.
Let us denote by f o (x) the density function of x among group 0 individuals (reference group), and by f 1 (x) the density function of x among group 1 individuals. Vigdor (2008) estimates a model for
where p is the proportion of group 1 individuals in the population and f (x) is the density function of x in the population. A generalization of the Vidgor index which is between 0 and 1 and is composition invariant (i.e. it does not depend on p) is
Such an analysis is based on the ratio g(x) = f 1 (x) f 0 (x) which will be equal to 1 if group 0 and 1 have the same distribution of x. This implies that any difference in the observed x will result in a discrepancy between group 0 and 1 in the synthetic index.
An important empirical issue is that there might be some characteristics z whose differences between group 0 and 1 are not appropriate to take into consideration and infer a behavioural difference between group 0 and 1. For example, we do not want to label differences in the age structures between two groups as differences in labour market behaviour between the two groups. The unconditional distribution of x (as in (4)) will be different if individuals in group 0 and 1 have a different distribution of z. An analysis based on (4) would be misleading. For example, if group 0 and group 1 are women and men, we do not want to capture differences in labour market performance between women and men due to different gender population structure. Gender demographic trends are correlated to differences in employment, labour market participation or job types, but they are not a matter of research themselves. Therefore, we need to work with the distribution of x given z.
Denote by f o (x|z) the density function of x given z among group 0 individuals, f 1 (x|z) the density function of x given z among group 1 individuals. Define the marginal distributions of z among group 0 and 1, h o (z) and h 1 (z) respectively. We are thus interested in the ratio between density functions
A generalization of the Vidgor index which allows for the presence of z variables, while remaining composition invariant, is 37
Empirically, one has to get an estimate of g (x|z) . One way to proceed is as follows.
First, estimate a probit model for being an individual of group 1 on x and z
We can write
(1 − p) p .
Substituting into (5), we have that
Second, estimate a probit model for being an individual of group 1 conditional on z alone
Substituting into (8) we have that
In short, the relative densities of x conditional on z can be estimated from the predicted probabilities of 2 probit models for being an individual in group 1, one conditional on x and z and the other conditional on z alone.
Having g(x|z) on hand, the average value of the transformation 1 1+g(x|z) across group 1 individuals, will then give the synthetic index (6) 38 .
A.2 Adaptation to our setting
In our analysis we define D as a dummy taking value 1 if the individual is female (disadvantaged group) and 0 otherwise. We consider two x variables, x k , k = 1, 2 : -x 1 : dummy taking value 1 if the individual is inactive, and 0 if active (participation rate); -x 2 : dummy taking value 1 if the active individual is employed, and 0 if unemployed (unemployment rate).
We use as control variables z the individual education level, marital status, partner education, number of children and age.
We thus derive two synthetic indicators (activity index and employment index) for each European country and each year between 1994 -2000 and between [2004] [2005] [2006] [2007] [2008] [2009] (EU-SILC) and we perform t-test statistics to assess any significant difference between the beginning and the end of the observed time window. Tables in Additional file 1 
